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Committee on Optical Communications Systems

O-2’s charter is to

develop physical-layer

optical fiber system
test procedures (OFSTPs)
and system design guides
and specifications to assist
suppliers and users of fiber
optic communications
rechnology. The Commit-

ree’s emphasis is primarily

Felix P. Kapron m the arrangement of
Chasr, FO-2 ]
Princival Engi ‘omponents into a fiber
rincipal Engineer, ptic link, rather than on
BELLCORE

he individual components

hemselves. The OFSTPs
provide a standard way to measur ¢ system parameters so
that results obtained by suppliers 1nd users will agree with
each other. Interoperability and 1aultivendor compatibility
are also important concerns of F(+-2.

FO-2%s six subcommittees ddress single-mode digi-
tal and analog systems, optically amplified systems with
Wavelength-Division-Multiplexing (WDM), multimode
fiber and multimode systems (printarily point-to-point
local-area network applications). ( ‘ther work includes opti-
cal system terms, definitions and s mbols, optical cable

placement, and system and active « omponent reliability.

1995 Activities

Published in the past year, FO-2 has developed a guideline
document which addresses Multimcde Fiber Optic Link
Transmission Design, TIA/EIA 62¢

Work was begun in 1995 to extend EIA/TIA-559,
the single-mode document, to include longer wavelengths,
higher bit-rates, optical amplifiers, aad WDM. Review work
was also started on EIA /TIA-590, * Standard for Physical
Location and Protection of Below-C round Fiber Optic
Cable Plant.” In the area of active component reliability,
TIA/EIA-610, “Procedures for Calc ulating Optoelectronic

Device Reliability,” was made ready :or reballotting.

Additional work includes studying OFSTPs for digi-
tal or analog systems which cover measurement of optical
transmitter output power and installed cable loss. Digital
test procedures address receiver sensitivity, electronic and
optical jitter, reflections along the link, optical eye pattern,
bit-error ratio, and single-mode dispersion power penalty.
QOFSTP-4, “Optical Eye Pattern Procedure,” was published
in 1995.

Analog test procedures, which in the coming year will
complete balloting for publication, cover receiver sensitivity,
Carrier-to-Noise Rato (CNR), composite second-order dis-

tortion, composite triple-beat noise and cross modulation.
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In 1995, FO-2 also continued to ~cek alliances with
related industry associations as the convergence of technol-
ogy remained a major focal point. Test procedures con-
cerning the reliability of active components, system-level
temperature cycle endurance tests, and th.: modal proper-
ties of light entering or leaving multimod:: components
were among the areas of FO-2’s interest. Updating glos-
saries on fiber optic terminology and graphic symbols were
also on the Committee’s agenda for the y.ar.

FO-2 also maintains liaison with S1ibcommittee
T1X1.5 on general test procedures and or- optical amplifier
operations, administration and maintenan: c.

In the international arena, close coritact is maintained
with international standards bodies. One 1. the International
Electrotechnical Commission (IEC) Techn:cal Committee
86 Fibre Optics, Subcommittee 86C Fibre Optic Systems,
Working Group 1 on Fibre Optic Systems .1nd Subsystems,
and Working Group 3 on Optically Amplified Systems.
Another is the International Telecommuni.ation Union -
Telecommunication Standardization Sector (ITU-T) Study
Group 15 on Transmission Systems and Ecuipment, and its
Working Party 4 on Optical Transmission.

In this capacity, TIA documents, such as FO-2’s
work on single-mode and multimode syst¢m design guide-
lines, are reworked and forwarded as U.S. -ontributions to
the international bodies. FO-2 made two such document
submissions to the ITU. In 1995, there was growing inter-
est in optically amplified subsystems, some incorporating
wavelength-division multiplexing in which FO-2 serves as a
body for U.S. review. The Committee is a:50 adapting
international work on extended single-moxie systems and
analog transmission into TTA documents.

In 1996, in addition to continuing projects in

progress, FO-2 will address:

B Revision of the installed cable plan standard to include
protective measures to reduce the provability of cable

damage;

B Polarization-mode dispersion which can limit the band-

width of long optically-amplified systeims;

W Dispersion compensation that enables conventional
1310-nm fiber to be used in 1550-nm optically-ampli-

fied systems at long lengths;

B Accelerated measurement of bit-error ratios to deter-

mine values below 10 -15 in short periods of time;

B Power-based measurement of optical extinction ratio, a

new direct and accurate method;

W Measurement of fiber optic link optical return loss, par-

ticularly critical to analog or high-bit-rate systems;

B CNR of optically amplified systems;

B Gain and noise of optically-amplified WDM

subsystems.

In 1996, the continuing thrust of FO-2 will be to
produce new system design guidelines and system test pro-
cedures which reflect industry needs in the continuing

advances of fiber optic communications technology. m
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Fiber Optics

O-6 is responsible for

developing standards

for the components of
fiber optics systems, includ-
ing fibers, cables, splices,
sensors, waveguides, con-
nectors, optoelectronic
sources and detectors,
assembly tooling, and tools

for maintenance. The FO-

Edward F. Mikoski, Jr.
Chair, FO-6
Managey, Global Fiber Optic
Standardization Programs,

AMP Incorporated

6 Committee also under-
takes the standardization
of test methods, termi-
nology and symbology,
and issues relating to quali-
ty assessment, reliability and iniermateability. Since FO-6
uses the American National Standards Institute (ANSI)-
accredited TIA standards development process for nearly all
of its projects, the final publications are recognized as Amer-
ican National Standards. FO-6 is also a strong supporter of
global standardization activities.

Since its inception, FO-¢ has worked closely with
the U.S. Department of Defense (DoD) in creating Fiber
Optic Test Procedures (FOTPs. The DoD has conse-
quently adopted many of these procedures along with doc-
uments addressing fiber optic ter minology, graphic sym-
bals, and fiber optic connector isitermateability.

Additional work of FO-6 involves developing liaisons
with system standardization effori« to contribute its compo-

nent expertise as new areas begin 1o employ photons.

1995 Activities

FOTDPs, compiled as the TIA /ELA 455 series of publica-
tions, were a major product of the Committee’s work in
1995. Nearly 175 standards projects are in various stages
of completion and more than 112 standards have been
published as American National Standards.

In 1995, the FO-6.3 Subccmmittee worked on

Fiber Optic Connector Intermateability Standards

(FOCIS), published in the TIA/EIA 604 series, which are
a new approach to identify critical dimensions required for
standardizing mating interfaces used by connectors and
other components requiring connection to a system. Each
standard contains the requirements that define the interface
between the mating clements for a particular connector
type. The standards may be applied to connections to opti-
cal devices as well as to fiber-to-fiber connections. These
standards are one element in the overall connector specifi-

cation system.




FO-6 addressed specifications covering most types
of fiber optic components, as well as Fiber Optic Terminol-
ogy as contained in the ANSI-recognizec EIA 440 docu-
ment. Members also focused on “Fiber )ptic Graphic
Symbols,” EIA /TIA-587, the joint work of the FO-6 and
FO-2 Committees. FO-6 participated in round-robin test-
ing, often conducted in close concert witn the U.S.
National Institute of Standards and Techiology (NIST), to
evaluate new mcthods of measurement. \ recent example
is the international round-robin on fiber zecometry being
driven by FO-6.6.

Internationally, FO-6 contributes o the U.S.
Department of State’s U.S. National Cormmittee Study
Group C, a participant in the International Telecommuni-
cation Union’s Telecommunications StanJardization Sector
(ITU-T) Study Group 15 Working Party 4. Additionally,
contributions to international standards a.:tivities through
the U.S. Technical Advisors to the IEC SC86A and SC86B
and active member participation on international working
groups have resulted in remarkably close 1armony with
documents produced within and outside he European
Region. FO-6 made a total of 15 contril-utions to interna-
tional standards organizations

In 1996 and beyond, FO-6 plans o strengthen the
material contribution to the development of international
standards and technology. Work on stancards’ harmoniza-
tion development with international and : egional standard-
ization bodies to aid in the minimization »f potential trade
barriers remains a priority for the Commi: tee in the ensu-
ing years. In keeping with this goal, FO-» plans to increase
the number and quality of laisons with orher standards
development organizations to assist in prc paring fiber optic
component standards for specific system application
requirements.

FO-6 will also continue to study ¢ >mponent relia-
bility, especially the significant advancements in fiber. The
reliability of passive components such as ¢.onnectors will
remain a key focus of the Committee’s wirk.

As well, FO-6 will focus its attent-on on expanding
the standardization of fiber optic technology to address

the needs of National and Global Infornation Infrastruc-

tures (NII/GII) as once clear boundaries between
telecommunications, data communications and multi-
media applications begin to blur.

Committee activities anticipated in 1996 include:

B Pursue recognition as the U.S. coordination point for
IEC Calibration Documents through the Metrology
group, under Subcommittee FO-6.1;

B Standardize and enter EIA 440 Fiber Optic Sensor

terms;

B Study reliability of adhesives in ferrules;

B Create standards for Angled End-Face connectors and

array-type connectors;

M DPublish the first several of a new series of FOCIS

documents;

MW Create standards for isolators;

W Work closely with DoD to create industry standards for

transmitters and receivers;

m Engage in new standardization projects for plastic fiber;

M Develop, with the National Institute of Standards and
Technology (NIST), Standardized Reference Materials
(SRMs) for chromatic dispersion and Polarization
Mode Dispersion (PMD). International round robins
have already been conducted on fiber geometry, coat-

ings, ferrule geometry, and pin gaugess




ACTIVE STANDARDS PARTICIPATION

TIA Member Companies Which Participate in
Engineering Committees

M

Action Consulting

ADC Telecommunications, Inc.
ADTRAN

AirNet Communications

Airtouch Communications

AKM Semiconductor, Inc.

Alcatel

Alcoa Fujikura Ltd.

ALCS-a Division of Wiltec, Inc.
Allen Telecom Group Inc.

Allied Tower Company

Alps Electric (USA) Inc.

American Computer & Electronic. Corp.
American Personal Communicatio s
AMP Incorporated

Ando Corporation

Anritsu Wiltron Sales Company
Astronet Corporation

AT&T Network Systems

Augat Communication Products
Belden Wire & Cable

BELLCORE

BEL-Tronics Led.

Berg Electronics, Inc.

Berk-Tek, Inc.

Certelecom Laboratories, Inc.
Cincinnati Bell Information System;
C.S.I. Telecommunications
Celcore, Inc.

Cellular Technical Service Compan
Celwave, R.F.

Champlain Cable Corporation
Chromatic Technologies, Inc.
Cibernet Corporation

CommScope Network Division
Communication Certification Laboratory
Compaq Computer Corporation
COMSAT RSI Plexsys Wireless Systems
Com-Solutions

Consultronics

Coral Systems, Inc.

Corning Incorporated

Cresta Systems, Inc.

Dash, Straus & Goodhue, Inc.

Data Race, Inc.

Datacom Technologies, Inc.

David Sarnoff Research Center

DCM Industries, Inc.

Delrina Corporation

Delta Information Systems, Inc.
Diamond USA, Inc.

Diclectric Communications

Dow Chemical U.S.A.

DSC Communications Corporation
DSP Group

E. F. Johnson Company

Eastman Kodak Company

EDS Personal Communications

Efratom Time & Frequency Products, Inc.
Elcom Technologies Corporation

Elite Electronic Engineering Company
Energy Transtormation Systems, Inc.
Erico Products, Inc.

Ericsson

Ericsson Raynet

ETI. Testing/Testmark /Inchcape Testing Services
EXFO E.O. Engineering, Inc.

Fibertron Corporation

Fujitsu

Gammalink

Garmin

General Cable Company

GE Corporate Research & Development
Genoa Technology, Inc.

Geotek Communications, Inc.

Gould Fiber Optics

Graybar Electric Co., Inc.

GTE Corporation

Harris Corporation/Farinon Division
Hazeltine Corporation

Henkels & McCoy Inc.
Hewlett-Packard

Hitachi Telecom (USA)

Homaco, Inc.

Hughes Network Systems Inc.

IBM Corporation

IFR Systems, Inc.

Independent Telecommunications Network
InterDigital Communications

InterLink Technologies, Inc.
International Connectors & Cable Corp.
ITT Datacom

ITW Linx

JRC International, Inc.

Kokusai Electric America, Inc.



KRONE, Inc.

Leviton Manufacturing Co. Inc., Telcom ivision

Litespec Optical Fiber, L.L.C.
Lockheed Sanders, Inc.
Marconi Communications Inc.
Maxon America Inc.

Methode Electronics, Inc.
Microflect Company Inc.
Microtest, Inc.

Microwave Networks Inc.
MIS LABS

Mitsubishi Consumer Electronic America, Inc.

Moscom Corporation

Motorola

Multi-Tech Systems, Inc.

Mx-Com, Inc.

NEC America, Inc.

Newbridge

Nokia Inc.

Nortel

Noyes Fiber Systems

NTT America (Associate Member)
OKI Telecom

Omnipoint Corporation

OPTOTEC

Ortronics, Inc.

Pacific Communication Sciences, Inc.
Panasonic Company

Panduit Corporation

Peninsula Engineering

PerfectSite

Performance Telecom

Personal Telecommunications Technologie -
Photon Kinetics, Inc.

Phylon

Pinpoint Communications, Inc.
Pirelli Cables North America
PLEXSYS

3 COM Primary Access Corporation
Priority Call Management
Pulsecom,/Hubbell Inc.
QUALCOMM Incorporated

RAD Data Communications

Radish Communications Systems, Inc.
REDCOM Laboratories, Inc.

RELM Communications, Inc.
RELTEC Corporation

Remee Products Corporation
RIFOCS Corporation

RIT Technologies, Inc.

Rockwell International Telecom Systems
RSA

Scientific-Atlanta, Inc.

SEA Inc. of Delaware

Seiko [nstruments USA, Inc.

Sharp Digital Information Products, Inc.

Siecor Corporation

SIEMENS Stromberg-Carlson
The Siemon Company

Sierra Semiconductor Corporation
Sony Corporation of America
SpectraLink Corporation

SpecTran Corporation

Stanford Telecommunications, Inc.
Stanilite Pacific Ltd.

Steelcase Inc.

STF Technologies, Inc.

Sumitomo Electric Lightwave Corp.
Suttle Apparatus/CS1

Synacom Technology, Inc.

Teccor Electronics, Inc.
Technophone Corporation
Tektronix, Inc.

TelCon Associates of St. Louis
Telebit Corporation

Telecom Analysis Systems Inc.
Telecom Solutions, Division of Symmetricom, Inc.
Telecommunications Techniques
Teledyne Thermatics

Telident, Inc.

Tellabs, Inc.

Texas Instruments, Inc.

Thomas & Betts Telecom Division
Thomson Consumer Electronics
Toshiba America Consumer Products, Inc,
Transcrypt International Ltd.
Triplett Corporation

TUV Product Service, Inc.

U.S. Intelco Networks
Underwriters Laboratories Inc.
Uniden America Corporation
UNR-Rohn

Verilink Corporation

Virginia Plastics Company, Inc.
Voice Processing Corporation
Wavetck Communications Division
The Wiremold Company

Yamaha Systems Technology
Yazaki Management Co. Inc.

York Technology Inc.

*List determined based on TIA database as of December
1995, Subject to change.
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ACTIVE STANDARDS PARTICIPATION

TIA Non-Member Companies Which Participate in
Engineering Committees

Adcomm Engineering Co npany
Alabama Power Company
ALLTEL Sugar Land Tele shone Company
Alphagary

American Express

Ameritech Mobile Communications
Anixter Brothers, Inc.

Apple Computer Europe

ARCO

Aster Associates

Andiovox

Ausimont USA Inc.

Avantek, Inc.

Bayer Engineering, P.C.
Bazon-Cox and Associates, I ¢.
BC Tel Mobility Cellular

Beacon Associates

Bell Addantic

Bell Atlantic NYNEX Mobile
Bell Canada International

Bell Mobility

BellSouth

BellSouth Cellular

Beta Laboratory

Bonneville Power Administration
Booz, Allen & Hamilton
Brooktrout Technology

Business Communications Serviucs
Cajun Tower Systems

CBS Television Network

Central Tower

Cognisys, Inc.

Columbia Spectrum Managemen:
COMCAST Corporation
Comdial

Commtran Consulting
Comsearch

Contech Research

Cornforth Associates

Cosentini Associates

CSC

Daikin America, Inc.

dB Consulting

DES Consulting, Inc.

Digital Equipment Corporation
Diplomatic Resolutions, Inc.
Doty-Moore Tower Services

DSM Desotech

EBS, Inc.

EG&G Fiber Optics

ELF ATOCHEM NA

Elkhart Telephone Company

El Paso Natural Gas

Electronic Research, Inc.

EMI Communications Corporation
Essex Group, Engineering Products
Fantozzi Company

Fibertec Associates

Flack & Kurtz Consulting Engineers
Fluke Corporation

Fluke John Manufacturing Company
Formulabs, Inc

General DataComm, Inc.

Georgia Power Company

GHT Limited

Group W Satellite Communications
Harley, Bader & Potts

Haworth, Inc.

Hayes Microcomputer Products
Henderson Communications
Herman Miller Incorporated
Hirosc Electric

Hitachi Cable

Hubbell Inc. /WWD

Hughes Aircraft Company

Human Communications

Tlex Systems

Ilinois State Toll Authority

Intel Corporation

ITA, Inc.

Japan Radio Company

KAl

KFWB

Kline Iron & Steel Inc.

The Knoll Group

Kreager Associates, Inc.



Lanier Worldwide, Incorporated
LCC, Inc.

LeBlanc & Royle

Lockheed Martin Energy Systems
Malouf Engineering International
MCT Telecommunications
Microcom Incorporated
Microsoft Corporation
Microwave Development Lab, Inc.
MITEL Corporation

Mobile Engineering

Mobile Systems International
Mod-Tap

Moffatt, Larson & Johnson, Inc.
Morrison Hershfield, Ltd.

NBC Television Network
National Semiconductor Corporation
Nelson Firestopping

New Brunswick Telephone
NYNEX

OCOM Corporation

Ohio Edison Company

Pate Engineering

Paul J. Ford & Company

Penril Datability Networks
PEPCO/UTC

Pirod, Inc.

Prestolite Wire Corporation

Prior Scientific Inc.

Public Broadcasting System
QuickCall Corporation

Racal Datacom

Radio Dynamics Corporation
RaD-STaT, Inc.

RAM Communications Consultants
RCA Corporation

Ricoh Corporation

RGP, Inc.

Rogers Cantel, Inc.

Satchell Evaluations

Scope Communications

Siemens ROLM Communication, Inc.
Sioux Falls Tower Specialists
SNET Cellular Inc.

Southern Company Services

Southwestern Bell Technology Resource-

Sprint Cellular

Sprint Corporation

Sprint Local Telephone Division
Stainless, Inc.

Stellar Communications Inc.

Stentor Resource Center

Structural Systems Technology
Structured Technologies Associates
Superior Modular Products, Inc.
Symbionics

TComm Services

TDK Systems Development Center
Telecommunication Electric Protection
Teradyne Telecommunications Inc.
Telecom Nets Consulting

Telstra

Texaco

Texas Gas Transmission Corporation
Thomas & Betts Premise Wiring
Thought Communications, Inc.
Time Warner Telecommunications
Tower Technology

Trans-Media Group Inc.

UB Networks

Ungermann-Bass (Tandem)

Union Pacific Railroad

Unisys Corp.

University of Waterloo

U.S. Cellular

US WEST Advanced Technologies
US WEST New Vector

US WEST

USA Information Systems Engincering
UTC

Utllities Communications Council
Valmont Industries

Vertex Communications Corporation
Weisman Consultants, Inc.

Western Multiplex

Xerox

XIRCOM




ACTIVE STANDARDS PARTICIPATION

Government Agencies Which Participate
in TIA Engineering Committees

Administration Office of U.S. Cot rts
Bureau of Land Standards Manag: ment
Defense Electronics Supply Cente!

Defense Information Systems Age:icy
Defense Logstics Agency

Federal Bureau of Investigation

Federal Communications Commission
Federal Home Loan Mortgage Corporation
General Services Administration

Industry Canada

Immigration and Naturalization Sc-vice
Michigan Department of Public Health
National Air and Space Administrat:on
National Communications System

National Institute of Standards and Technology
National Security Agency

National Telecommunications and i nformation Administration
New York City Police Radio Labor: tory
State of Florida

U.S. Air Force

U.S. Army

U.S. Coast Guard

U.S. Department of Agriculture

U.S. Department of Commerce

U.S. Deparunent of Defense

US. Department of Navy

U.S. Department of State

U.S. Forest Service

U.S. Secret Service

| Association of Public Safety Communications
| Officials (APCO)

Building Industry Consulting Services International
(BICSI)

Canadian Standards Association (CSA)

|
|
J Cellular Telecommunications Industry Association
{ (CTTA)

|

- Eleetro chm&onof()amda (EFC)

z : Salar Encrgy In&umy Assaaaum (SEIA)
Umtcd States Telephone Association (USTA)

LA would like to thank the following

companies for their generous contribusion

toward the production of the 1995
Standavds and Technology Annual Report.

Alcatel NA Cable Systems, Inc.
AT&T
Benner-Nawman, Inc.
Ericsson, Inc.

Global Engineering Documents
Motorola
Panasonic-Matsushita

Siecor Corporation
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STANDARDS AND TECHNOLOGY DEPARTMENT

Soated from left to Migit, Evic Schimmel, Vice President; Thanos
Kipreos, Divector of Technical & Regulatory Affasrs; Robertn

Breeden, Divector of Technical & Regulntory Affairs and
Dan Bart, EIA/TIA Vice President, Standnrds & Technology.
Standing, from left to vight, Gladys Fernandez, Technical &
Regulatory Affairs Assistant; Michael Wallis, Staff Assistant;
Stephanie Jones, Technical & Regulatory Affairs Assistant;
Susan Hoyler, Manager, Technical & Regulatory Affairs;

and Shazia Azhar, Standards Secretaviat.
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